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REMOTE MONITORING APPARATUS 



TECHNICAL FIELD OF THE INVENTION 

This invention relates to monitoring apparatus for use at a location which is 
geographically remote (distant) from a place or places where the occurrence 
of certain events is monitored. 

BACKGROUND 

By way of example, it is known to provide vending machines with a 
diagnostic system which collects data related to the operation of the 
machine. Such machines may also have an inbuilt telemetry system which 
allows the data to be periodically transmitted to a distant monitoring position, 
e.g. via a public telephone system, computer network etc. The data which 
is collected may be used for a variety of purposes. For example, if a fault 
condition occurs in an unattended machine an appropriate alarm can be 
generated. The data can also be used to monitor operation of the machine 
so that a service call can be arranged before a failure occurs. Thus, the 
usage of the machine could be monitored so that stocks of the products can 
be replenished before they run out. It is also possible to collect useful 
statistical data about the operation of the equipment which may be useful in 
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forward planning. 

There are, of course, many other areas where one or more changeable 
parameters need to be monitored so that the occurrence of specific events 
can be signalled remotely. Examples include traffic flow monitoring at key 
places on the road network, diagnostic systems for monitoring the operation 
of unmanned plant and machinery, weather stations etc. 

Although such telemetry systems are now quite widespread they currently 
have a number of disadvantages. For example, when calls are made via a 
public telephone system there can be considerable running costs in terms of 
call charges. Consequently it is normal to restrict the number of calls which 
are made so that data may only be passed infrequently, e,g, once a week, 
or in response to the occurrence of a specific condition, e.g. when stocks of 
the dispensed product are running low, when traffic flow falls below a specific 
speed etc. One consequence of this is that the data collected at the central 
monitoring location is usually out of date to a greater or lesser extent. 

The present invention seeks to provide a new and inventive form of remote 
monitoring system which allows monitored events to be signalled whenever 
they occur whilst having a significantly lower running cost than conventional 
systems. 

SUMMARY OF THE INVENTION 

The present invention proposes remote monitoring apparatus provided with: 
- sensing means for monitoring at least one parameter; 
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- information processing means responsive to said sensing 
means to produce a plurality of outputs in response to the occurrence of 
specific events; and 

- a communication system capable of communicating via a 
telecommunication network with a number of remote terminals each of which 
is dedicated to handling a specific event, the communication system being 
responsive to the information processing means such as to communicate 
with the appropriate terminal when a relevant event occurs. 

By providing such dedicated terminals it is possible to significantly reduce the 
amount of telemetric data which is exchanged. Thus, data can be collected 
more frequently with reduced operating overheads. 

The telecommunication network may comprise a fixed and/or mobile (radio) 
communication system. The remote terminals may be installed at a common 
monitoring position and are preferably arranged to log incoming 
communications in a database. 

The speed and operating costs can be minimised if the telecommunication 
network is provided with caller-identification whereby the network digitally 
transmits the identity of the originating system to the receiving terminal. 

In some applications of the invention the sensing means may include a 
plurality of sensors arranged to monitor different aspects of the operation of 
the apparatus. In other cases a single sensor may be used to monitor a 
single parameter and the processing means is arranged to respond when the 
monitored parameter passes through specific conditions. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The following description and the accompanying drawings referred to therein 
are included by way of non-limiting example in order to illustrate how the 
invention may be put into practice. In the drawings: 

Figure 1 is a schematic diagram of a water cooler provided 
with a telemetry system in accordance with the invention; and 

Figure 2 is a schematic diagram of remote traffic flow 
monitoring apparatus. 

DETAILED DESCRIPTION OF THE DRAWINGS 

In the first embodiment which is shown in Fig. 1 the invention is applied to 
apparatus for dispensing a product. In general, such products may include 
liquids as in a water cooler or drink dispenser, unwrapped articles such as 
bubble gum or sweets, or packaged articles such as cans of drink, chocolate 
bars etc. The product may be dispensed on demand as in an office water 
cooler or they may only be dispensed upon receipt of an appropriate payment 
made by cash, tokens, credit card etc. By way of illustrative example the 
drawing shows a water cooler 1 in which water is supplied from a bottle 2 to 
a reservoir 3 which is chilled by a refrigeration system 4. Chilled water is 
dispensed from a manually-operable discharge valve 5 via a flow sensor 6. 
The cooler is powered from an AC supply 8 through a power supply unit 9, 
and includes an electrical control unit 10. The water cooler also includes a 
stack of cups 7 which users can remove one by one. 
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A diagnostic unit 12 is installed within the cooler to process the incoming 
sensory information and monitor various aspects of its operation. The 
diagnostic unit receives signals from a number of sensory inputs throughout 
the cooler by means of which the following conditions are monitored: 

- The flow sensor 6 allows usage of the cooler to be monitored in terms of 
the volume of chilled water dispensed. A real time clock 13 allows the 
diagnostic unit to record usage against time. 

- A sensor 20 detects faults in the water system. For example, a leak may 
be signalled by detecting the presence of air in the reservoir 3. 

- Faults in the refrigeration system 4 are detected and signalled to the 
diagnostic unit. 

- The diagnostic unit responds to the occurrence of an electrical fault in the 
main control unit 10. 

- A power failure resulting in loss of power at the power supply unit 9 is 
detected. The diagnostic unit receives back-up power from a bank of trickle- 
charged cells 24. 

- An opto-electronic or electro-mechanical sensor 22 signals when the store 
of cups 7 is becoming low and needs to be replenished. 

In the event that a fault condition is detected or another specified event 
occurs (e.g. upon each litre of water dispensed) the diagnostic unit 12 signals 
an in-built communication system in the form of a cellular telephone 
transceiver 26 to initiate a call. The number which is called depends on the 
nature of the fault, each fault condition being assigned its own unique 
destination number. The call is received by a satellite or terrestrial receiving 
station 27 which is linked to a public telephone network, indicated at 28; The 
network preferably has caller-identification capability by which the originating 



WO 02/47369 



PCT/GB01/05401 



6 



telephone number is digitally signalled to the call destination. The call is 
routed to one of a number of modem terminals 29 depending on the number 
which is called. The modems will usually (but not necessarily) be installed 
at a single monitoring position and all incoming data is logged in a central 
database 30. On receipt of a call the modem detects the ringing signal and 
decodes the caller identification data to log the identity of the originating 
water cooler and the time of the call. Since the telephone transceiver 26 has 
its own unique number numerous similar water coolers can be connected to 
the system but the identity of each will be known from the caller-identification 
information. 

It will now be apparent that the identity of the cooler and the nature of the 
fault are now known at the remote monitoring position even though the call 
has not yet been answered. Indeed, the call need not be answered, although 
in practice it will usually be desirable for the modem to return a brief 
acknowledgement signal to confirm that the call has been logged. Telemetric 
data can also be exchanged in either direction if desired, for example to give 
the central location additional information on the nature of the event which 
has occurred or to send a reset command to the water cooler. Once any 
exchange of data is complete the call is terminated. 

The telephone unit 26 also has battery backup to maintain operation in the 
event of a power failure. Usage information can be transferred to the 
appropriate dedicated modem terminal 29 at regular intervals and/or in 
response to specific usage conditions. 

The bank of modems 29 can automatically respond to a call by signalling an 
appropriate alarm condition, issuing a request for a maintenance call, or 
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generating another appropriate response according to the nature of the 
condition to which they are set up to respond. The database thus contains 
up-to-date information on the status of all the coolers connected to the 
system. Accurate and up-to-date reports and statistics can be generated as 
required. Moreover, the information is obtained with a substantially lower 
running costs compared with existing systems. 

The second embodiment shown in Fig. 2 illustrates how such a telemetric 
system may be applied to apparatus of the kind which monitors a single 
parameter, in this case traffic flow. The apparatus includes a speed sensor 
51 which is mounted at the roadside in a strategic position to monitor the 
speed of passing vehicles, e.g. using the doppler shift principle. The sensor 
generates an output signal representing vehicle speed, which is passed to 
a processing unit 52. This unit is programmed to assign the incoming speed 
readings to predetermined speed ranges and analyse the accumulated data 
to determine the average vehicle speed. Whenever the average speed 
drops below a specific figure the processor 52 signals a GSM module 53 to 
make a call via an appropriate data line 54. For example, one line may 
output a signal when the traffic speed drops below 60 mph, another line may 
become active when the speed drops below 50 mph, a third line may 
respond at 40 mph, and so on. The lines may be private terrestrial links, 
telephone lines via a public terrestrial and/or radio network, satellite links etc. 

A regional data centre 55 equipped with Caller Line Identifier facilities (CLID) 
receives the incoming signal lines and logs the vehicle speed as indicated by 
line on which the call was made and the time of receipt in a database 56. The 
database thus provides accurate and up-to-date information on the present 
traffic flow conditions at all strategic points in the region. Again, the call need 
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not be answered, although it may be desirable to return an acknowledgement- 
signal to confirm that the call has been logged. Telemetric data can again 
be exchanged in either direction if desired, but even so, the running costs are 
substantially reduced. 

It will be appreciated that the features disclosed herein may be present in any 
feasible combination. Whilst the above description lays emphasis on those 
areas which, in combination, are believed to be new, protection is claimed for 
any inventive combination of the features disclosed herein. 
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CLAIMS 



1 . Remote monitoring apparatus provided with: 

- sensing means for monitoring at least one parameter; 

- information processing means responsive to said sensing 
means to produce a plurality of outputs in response to the occurrence of 
specific events; and 

- a communication system capable of communicating via a 
telecommunication network with a number of remote terminals each of which 
is dedicated to handling a specific event, the communication system being 
responsive to the information processing means such as to communicate 
with the appropriate terminal when a relevant event occurs. 

2. Remote monitoring apparatus according to Claim 1, in which 
the remote terminals are installed at a common monitoring position. 

3. Remote monitoring apparatus according to Claim 2, in which 
the remote terminals are arranged to log incoming communications in a 
database. 

4. Remote monitoring apparatus according to Claim 1, in which 
the telecommunication network is provided with a caller-identification facility 
by which the network digitally transmits the identity of the originating system 
to the receiving terminal. 



5. 



Remote monitoring apparatus according to Claim 1, in which 
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the sensing means includes a plurality of sensors arranged to monitor 
different operating parameters. 

6. Remote monitoring apparatus according to Claim 5, in which 
the apparatus is arranged to monitor various operating parameters of 
equipment for dispensing a product. 

7. Remote monitoring apparatus according to Claim 6, in which 
the equipment is of the kind in which liquid is supplied from a bottle to a 
discharge outlet via a reservoir. 

8. Remote monitoring apparatus according to Claim 7, in which 
the reservoir includes means for cooling the liquid therein. 

9. Remote monitoring apparatus according to Claim 1 , in which 
a single sensor is provided to monitor a single operating parameter and the 
processing means is arranged to respond when the monitored parameter 
meets specific conditions. 

10. Remote monitoring apparatus according to Claim 1 t in which 
the telecommunications network includes a mobile telephone system and the 
communication system incorporated in the apparatus includes a radio 
transmitter. 
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AMENDED CLAIMS 
[received by the International Bureau on 15 May 2002 (15.05.02); 
original claims 1-10 replaced by amended claims 1-1 1 (3 pages)] 



1. Equipment for dispensing a liquid which is supplied from a 
bottle to a discharge outlet via a reservoir, 

characterised by 
remote monitoring apparatus provided with: 

- sensing means which includes a plurality of sensors arranged 
to monitor different operating parameters of said equipment; 

- information processing means responsive to said sensing 
means to produce a plurality of outputs in response to the occurrence of 
specific events; and 

- a communication system capable of communicating via a 
telecommunication network with a number of remote terminals each of which 
is dedicated to handling a specific event, the communication system being 
responsive to the information processing means such as to communicate 
with the appropriate terminal when a relevant event occurs. 

2. Equipment for dispensing a liquid according to Claim 1, in 
which the remote terminals are installed at a common monitoring position 
and are arranged to Jog incoming communications in a database. 

3. Equipment for dispensing a liquid according to Claim 1, in 
which the telecommunication network is provided with a caller-identification 
facility by which the network digitally transmits the identity of the originating 
system to the receiving terminal. 



AMENDED SHEET (ARTICLE 19) 
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A. Equipment for dispensing a liquid according to Claim 1, in 

which the sensing means includes a sensor which is arranged to monitor the 
volume of liquid dispensed. 

5. Equipment for dispensing a liquid according to Claim 1, in 
which the reservoir includes means for cooling the liquid therein. 

6. Equipment for dispensing a liquid according to Claim 5, in 
which the sensing means is arranged to detect faults in said means for 
cooling the liquid in the reservoir. 

7. Equipment for dispensing a liquid according to Claim 1, in 
which the sensing means includes a sensor which is arranged to detect 
leakage of liquid. 

8. Equipment for dispensing a liquid according to Claim 1 , which 
includes an electrical control unit and the sensing means responds to the 
occurrence of an electrical fault in said control unit. 

9. Equipment for dispensing a liquid according to Claim 1 , which 
includes a power supply unit and the sensing means is arranged to detect 
a power failure resulting in loss of power at said power supply unit 

10. Equipment for dispensing a liquid according to Claim 1 , which 
includes a store of cups and the sensing means includes a sensor which is 
arranged to detect when the number of cups is low and needs to be 
replenished. 



AMENDED SHEET (ARTICLE 19) 
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1 1 . Equipment for dispensing a liquid according to Claim 1 , in 

which the telecommunications network includes a mobile telephone system 
and the communication system incorporated in the apparatus includes a 
radio transmitter. 
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